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 ABSTRACT  
ABSTRACT 
In coastal areas of China, storm surge is the most serious marine disaster causing 
countless economics losses and human casualties every year. So, studies on storm surge 
are quite necessary. This study focuses on the west coast of Taiwan strait, Xiamen, 
where storm surge disaster is liable to occur. 
A 3-D numerical tidal model based on the Finite Volume Coast and Ocean Model 
(FVCOM) for the Xiamen Bay is established at first, and the characteristics of the tide 
and tidal current are discussed. The computed results agree with the observation well. 
According to the model results around Xiamen Bay, some conclusions are made as 
follows through detailed analyzing the characteristics of tides, tide-induced residual 
currents and tidal range. A regular semi-diurnal tide is exhibited around Xiamen Bay. 
Degenerate rotating tidal currents are found off Xiamen Bay and progressive tidal 
currents are found in Xiamen Bay. The pattern of the surface residual currents is 
consistent with the pattern of the bottom residual currents, while the former velocity is 
larger than the latter. Besides, the tidal prism is estimated to be 2.76×109 m3. 
A 3-D coupling model of astronomical tide and storm surge, which has Taiwan 
Strait-Xiamen Bay nested domains, is constructed to simulate Typhoon Matmo. In 
regional domain, the responses to typhoon from water level and currents in feature 
points, transient flux and net flux in feature sectiongs are analysed. Then, basing on the 
simulation of storm surge during typhoon Matmo, a numerical experiment is conducted 
by translating the space and time of typhoon track, and the influences on storm surge 
in Xiamen Bay are discussed. Results show that the surge is higher when typhoon is 
closer and lands in south of Xiamen than in north. Yet, in latter case, the negative surge 
cannot be ignored. When storm surge superposes different tidal elevations, the whole 
surges are not identical because the nonlinear effect of the astronomical tide and storm 
surge. 
Finally, the influence of wave on storm surge simulation is discussed by coupling 















heights are closer to observed data. Wave field in Xiamen Bay is influenced by local 
wind field and the wave transported from Taiwan Strait. Because of wave, surge 
increases around 10 cm and current speed increase no more than 0.1 m/s before typhoon 
landfall. 
This study shows that the astronomical tide-storm surge-wave coupled model 
adopted by the nested grid, parameters matching are effective in the complex terrain of 
strong tidal area. This model provides a good analytical method for studying the Taiwan 
strait and the Xiamen bay storm surges. 
 














 绪论  
第 1 章 绪论 









































1.2  台湾海峡-厦门湾风暴潮特点 
统计 1990 至 2006 年 17 年福建沿海台风显示，每年影响到福建的台风有 3 








登陆大陆或者转向； (3) 岛南型：从台湾岛南部海面经过登陆大陆或者转向； (4) 





沿海影响较大，可致 100 ~ 150 cm 的增水，对福建中北部沿海影响较小，但也有
30 ~ 80 cm 的增水；岛北型台风对福建北部沿海影响较大，一般多有 100 ~ 150 
cm 的增水，对福建中部和南部沿海影响相对较小；其它类型的台风则要看台风
路径和登陆地点具体分析。总的来说，中北部沿海和港湾所受的风暴潮影响要大




每年在厦门市附近登陆或对厦门造成直接影响的台风 (包括热带风暴) 多为 4 至
















 绪论  
程，海水漫堤造成淹没。 (3) 高潮位时，海水从城市下水道入侵，使滨海低洼地
带受淹(朱敏杰 et al., 2009)。 
1.3  风暴潮数值模拟研究进展 




维流体动力学的数值模式-SLOSH 模式；1983，英国著名的海洋学家 Heaps 提出
了自动化温带风暴潮的预报方法“海模式” (Sea Model)；荷兰发展了 DCSM 模




究工作。秦曾灏 and 冯士筰 (1975)建立了超浅海风暴潮理论；尹庆江 (1984)研
究了台风参数对渤海台风潮的效应；王喜年 et al. (1991)建立了覆盖整个中国海
的五区块(FBM) 模型，建立了一个二维的台风风暴潮动力数值模式；端义宏 and 
秦曾灏 (1997)研究了上海沿岸天文潮与风暴潮非线性相互作用的数值研究；于
福江 and 张占海 (2002)建立了一个稳态 Kalman 滤波风暴潮数值预报模式；尹
宝树 et al. (2006)建立了渤海高分辨率的海浪和潮汐风暴潮耦合数值模式；李未 
et al. (2006)研究了神经网络在珠江口风暴潮预报中的应用；王培涛 et al. (2010)
等利用 ADCIRC 环流模式建立了一个适合台湾海峡及福建沿海区域的精细化
台风风暴潮数值预报模。 
在台湾海峡厦门湾地区，陈金泉 et al. (1984)等对福建海岸台风暴潮数值预
报方法的进行了初步研究；吴培木 et al. (1981)等进行了台湾海峡台风暴潮非线
性数值计算； 江毓武 et al. (1999)对台风风暴潮气压项作用做探讨；江毓武 et al. 
(2000)建立了厦门港潮汐、风暴潮耦合模型；谢燕双 et al. (2009)等进行了福建沿
岸台风暴潮数值实验的工作；李杰 et al. (2009)对背景流场对台风风暴潮数值预
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